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$i$ $(i=1,2, \ldots, n)$
$i,j$ $(d_{ij}=\sqrt{(x_{i}-Xj)^{2}+(y_{i}-yj)^{2}})$
$i$ $(i=1,2, \ldots, n)$
1
$i$ $(i=1,2, \ldots, v)$
1
: $n$ , $r$ , $(x_{0}, y_{0})$ ,











1970 (region partitioning method)
166
1980 (generalized assignment method),
(location based heuristic)[2] [5].
1990
(metaheuristics)























































2. 3 $(i, i+1)(j, i+1)(k, k+1)$ $(i, i+1)(j, k+1)(k, i+1)$
3 1 2 3
3-opt
1 2 2





4: 1 2-opt 5: 2 2-opt























































































CPU Intel Xeon X5690 Westmere-$EP$, 3.$46GHz$
$4GB$
$OS$ Cent $OS$ 5.4
5.2







































[1] J. Braca, J. Bramel, B. Posner and D. Simchi-Levi: A Computerized Approach to the New
York City School Bus Routing Problem, IIE Transactions, 29, 1997, 693-702.
[2] J. Bramel, D. Simchi-Levi: A Location Based Heuristic for General Routing Problems,
Operations Research, 43, 1995, 649-660.
[3] G. Clarke, J. W. Wright: Scheduling of Vehicles from a Central Depot to a Number of
Delivery Points, Operations Research,1, 1964, 568-581.
[4] T. Ibaraki, S. Imahori, M. Kubo, T. Masuda, T. Uno, M. Yagiura: Effective Local Search
Algorithms for Routing and Scheduling Problems with General Time Window Constraints,
Transportation Science, 39, 2005, 206-232.
[5] : 2002.
[6] G. Laporte, I. H. Osman: Routing Problems : A Bibliography, Annals of Operations Re-
search, 61, 1995, 227-262.
[7] J. K. Lenstra, A. H. G. Rinnooy Kan: Complexity of Vehicle Routing and Scheduling
Problems, Networks, 11, 1981, 221-227.




[11] Transportation optimization Portal - $TOP$ . http: $//www$ .sintef.no/vrptw
179
